The proportion of elderly people in the population is growing, and Korea has one of the fastest growing populations among the world's major regions. The objective of this study was to examine the effects of physical activity on the health and quality of life of elderly Korean people.
INTRODUCTION
During the past several decades, South Korea has experienced rapid socioeconomic growth and one of the highest growth rates in the world. Korea has also undergone dramatic changes in its demography and lifestyle. The proportion of elderly people is growing, and Korea also has one of the fastest growing elderly populations among the world's major regions. According to Statistics Korea, the proportion of the population aged more than 65 years in Korea will dramatically increase from 7.2% in 2000 to 20 .8% in 2020 [1] . The increase in the elderly population in Korean society threatens the national health. With an increase in the number of chronic patients with diabetes, cerebral apoplexy, and hypertension, social concern has been triggered [2] .
Physical activity (PA) is one of the most important factors in long-term weight loss, and regular PA is associated
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with a reduced risk of cardiovascular disease, coronary heart disease, type 2 diabetes mellitus, depression, anxiety, and all-cause mortality [3, 4] . Cho [5] reported that PA is an effective prevention measure because it improves sleep quality and mental health. Apart from considerable physical health-related benefits, a number of psychological benefits have been identified, with the most evidence concerning depression and anxiety [6] . For this reason, national health-promotion programs have been recommended to increase PA in South Korea [7] [8] [9] . However, PA declines continuously with age [10] . Therefore, helping elderly people who do not have established patterns of PA to acquire healthy habits is useful to the public health.
Self-rated health (SRH) provides only a subjective assessment of individual health status, but it is also a good predictor of mortality and functional loss independent of objective health and psychosocial and demographic variables [11] . In addition, although the decision to rate health is driven by psychological factors, it appears that respondents mainly consider physical health problems when rating their health status [9] . In practical terms, SRH is readily measured using single-item questions and is thus often included in health surveys and as an outcome in many studies [9] [10] [11] .
Studies performed during the past few decades have indicated that health-related quality of life (HRQoL)−which refers to physical, psychological, and social functioning as reported by the patients themselves−has become an important component of chronic disease evaluation and monitoring, in addition to conventional objective indicators, such as morbidity, mortality, and clinical measurements [12] . The
EuroQol questionnaire (EQ-5D) has been used in large surveys to measure HRQoL in both general and specific populations [13, 14] . Because of the ease with which it can be administered, scored, and interpreted, EQ-5D has gained widespread popularity, especially in large-scale face-to-face health surveys conducted by interview. It also imposes a minimal burden on the respondents because it is brief and easy for most people to understand and complete [15] .
Subjective health status, such as SRH or HRQoL, is strongly associated with successful aging [10] , and its association with PA has been studied in some populations [11] [12] [13] [14] .
However, it has not been adequately described in elderly people. As South Korea has experienced rapid economic de- MATERIALS AND METHODS
Study population
Raw, cross-sectional data from the KNHANES-Ⅴ were used for this study. [17] . Participants were divided into two groups, one that met the requirements and one that did not.
Independent variables
The EQ-5D [15] was used to assess HRQoL in KNHANES-Ⅴ. The EQ-5D consists of five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has three levels of response or severity (no problems, some problems, and extreme problems). The ability to convert the self-classifications into a single index score makes the EQ-5D a practical evaluation, corresponding to no problems (0.501-1.000), some problems (0.001-0.500), and extreme problems (−0.560-0.000). This index score ranges from −0.560 to 1.000, where full health is 1.000 and being dead is 0 (a negative value represents a health condition considered worse than death). The SRH information in KNHANES-Ⅴ was obtained in interviews.
The participants were asked to rate their health as very good, good, fair, poor, or very poor.
Covariate variables
The covariates were evaluated for each subject on the basis of responses to seven questions from the self-reported data. The questions and their responses are as follows:
1. Age: Self-reported age was used without modification.
For this study, age groups were categorized as 1) 65-74 years and 2) older than 75 years.
Body mass index (BMI):
Height and weight were measured with the subjects wearing light clothing and no shoes. no or 2) yes.
Statistical analyses
The statistical software SPSS version 18.0 was used in all analyses. All descriptive statistics are presented as frequencies and percentages for the categorical variables. A Chi-square test was performed to test level differences in all variables. To assess associations between the reference group and the other groups, multiple logistic regression methods were implemented using logistic regression analysis.
However, the ratio of the subjects with extreme problems of HRQoL and very poor SRH was not fit to perform logistic regression, so I merged the variables of extreme problems and some problems of HRQoL and very poor and poor SRH.
Adjustments were successively made for age, BMI, education, number of family members, marital status, stress, depression, and HRQoL (Model 1) or SRH (Model 2). A score of p ＜ 0.05 was considered statistically significant.
RESULTS
General characteristics of study participants
The general characteristics of study participants are summarized in Table 1 . Of the total of 2,853 elderly Korean people, 1,239 were male (43.4%) and 1,614 were female (56.6%). Males showed higher levels of education, number of family members, likelihood of living with spouse, and family socio-economic status and less stress and depression than females. Data are presented as n (%).
Patterns of physical activity during the past seven days
The patterns of PA during the preceding seven days according to gender are presented in Table 2 . The participation ratios of no vigorous PA and no moderate PA in the past 7 days were, respectively, 84.7% and 73.3% for elderly people, and that for no walking was 24.7%. In addition, significant differences were noted in the meeting of vigorous and low PA guidelines according to gender: significantly fewer females than males met the PA guidelines.
Relationship between self-rated health and
health-related quality of life Data are presented as n (%). served in both males and females.
4. Level of health-related quality of life and selfrated health according to physical activity levels in females, respectively). Significant differences in levels according to meeting PA guidelines were noted between SHR status and vigorous, moderate, and low PA in males, and moderate and low PA in females.
Multiple logistic regression models of physical
activity with self-rated health and healthrelated quality of life Table 5 Moderate physical activity 6) Low physical activity 7) Vigorous physical activity 5) Moderate physical activity 6) Low physical activity 7) Model 11)
Self-rated health Poor I found that elderly Korean people were fairly inactive.
Few of them met the guidelines for vigorous and moderate PA (9.8% and 11.6%, respectively). Elderly women were less active than elderly men: vigorous PA (11.6% of males, 8.6% of females), moderate PA (12.1% of males, 11.2% of females), and low PA (54.2% of males, 42.5% of females).
This tendency was found in almost all previous studies and is thought to result from Korean cultural and social environments that encourage women to be more inactive than men [5] . Higher BMI status and lower PA in elderly women show their tendency not to comply with PA recommendations. The effects of PA on health are well documented.
Regular PA is associated with a lower risk of all-cause mortality [18, 19] . I found that PA is significantly associated with obesity in elderly Korean women. These results suggest that programs to promote PA among elderly Korean women are necessary to help this segment of the population to lose weight.
Several studies have asserted that SRH and HRQoL are valid measures of subjective health status, being related to, for instance, the risk of death, psychological well-being, and overall health [11] [12] [13] . People with good or excellent SRH and high values of HRQoL tend to report higher vitality, a more positive attitude, less vulnerability to illness, more frequent regular exercise, and higher levels of education and income [13] [14] [15] than those who report poorer SRH and HRQoL. Thus, a better understanding of the correlates of these subjective health statuses could help healthcare professionals tailor health promotion and disease prevention interventions for specific populations. This study found that elderly men in Korea tended to report higher values for SRH and HRQoL than elderly women. And more elderly men than women are meeting the guidelines for PA and reporting good or excellent SRH and high HRQoL statuses.
These results indicate that better SRH and HRQoL are associated with higher PA in elderly Korean people. Recent studies have indicated that PA is associated with subjective and objective health status [20, 21] .
SRH and HRQoL are subjective and therefore depend on the interpretations and perceptions of individuals [12] . The present study showed that poorer SRH and HRQoL rates were significantly associated with lower PA. After adjusting However, PA declines continuously with age [2, 5, 10] . From a public health perspective, it is also important to consider the environmental factors associated with PA, including PA levels for elderly Korean people.
In conclusion, the results of this study show that elderly Korean people were fairly inactive, but vigorous, moderate, and low PA were positively associated with SRH and HRQoL. Therefore, these results support the positive effect of PA on SRH and quality of life, which should be considered when developing public health programs for elderly Korean people.
The present study has several limitations. First, the study was cross-sectional, which makes it impossible to establish cause-effect relationships among PA, SRH, and HRQoL.
Second, PA, SRH, and HRQoL were self-reported with a focus on lifestyle-related subjective opinions, which could have affected the level of information accuracy and weakened the effect of chronic disease on SRH and HRQoL.
Third, it is difficult to compare these results with those of other studies because many studies of Koreans focus on adolescents and adults rather than on elderly people, and no other studies have examined PA levels in relation to SRH and HRQoL in a nationally representative sample of elderly Korean people.
